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Taylor Polynom ials,Minim a,Maxim a andIn°e ction Points

You a r e alr e ady fa m iliar with the ide a oflocalline arity.Ifa function fisdi®e r e ntiable
ata p ointa,the n asyou zoom in on the gr a p h ofthe function atthe p oint(a;f(a)),the
gra p h lo oksm or e andm or e like a straightline.Thisline isthe tange ntline,which itself
isthe gra p h ofthe r̄st-degr e e Taylor p olynom ialP 1(x )aboutthe p ointa:

P 1(x )= f(a)+ f0(a)(x ¡a):

W hatha p p e nsifyou now zoom outa little thisp oint? In ge ne r al,the gr ap h ofthe function
willr ese m ble thatofa p olynom ialofhighe r de gr e e.T he furthe r outfrom the p ointthat
you zoom ,the highe r willbe the de gr e e ofthe p olynom ial.W e wille xp lor e thiside a in
detailin the ne xtcourse w he n w e study Taylor p olynom ialsandTaylor se ries.For now,
how e ve r,we can use thiside a to bette r unde rstandm axim a,m inim a andin°e ction p oints.

1.A ssum ing thataisa constant,thatf0(a)= 0 andthatf00(a)6= 0,use your knowl-
edge ofde rivative teststo e xp lain w hy the q uadratic p olynom ialP 2 (x )haseithe r a
m axim um or a m inim um ata:

P 2(x )= f(a)+ f0(a)(x ¡a)+
1
2
f00(a)(x ¡a)2 :

P 2(x )iscalledthe se cond-de gr e e Taylor p olynom ialfor fabouta.A syou can se e ,f
willhave a localm ax or m in ataw he n P 2(x )hasa localm ax or m in ata.

2 .Findthe se cond-de gr e e Taylor p olynom ialP 2(x )abouta= ¼=2 for f(x )= sin(x ).
Gra p h P 2(x ),the n classify a= ¼=2 asa localm ax or m in for sin(x ).
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3.A ssum ing thataisa constant,thatf00(a)= 0,andthatf000(a)6= 0,use your knowledge
ofde rivative teststo e xp lain w hy the cubic p olynom ialP 3(x )hasan in°e ction p oint
ata:

P 3(x )= f(a)+f0(a)(x ¡a)+
1
2
f00(a)(x ¡a)2 +

1
3!
f00(a)(x ¡a)3; w he r e 3! = 1¢2 ¢3.

P 3(x )iscalledthe third-de gr e e Taylor p olynom ialfor f abouta.A syou can se e,f
willhave an in°e ction p ointataw he n P 2(x )hasan in°e ction p ointata.

4.Findthe third-degr e e Taylor p olynom ialP 3(x )abouta= 0 for f(x )= sin(x ).Gra p h
P 3(x ).Doe ssin(x )have an in°e ction p ointata= 0?


